Abstract: Recent deep-sea trawling in the Monterey Sea Canyon, California has brought to light two previously unknown bathyal chitons.
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The Monterey submarine canyon is a gigantic undersea chasm, starting just offshore in less than 10 m of water, and plunging to depths of more than 3000 m just 50 km offshore. The Carmel Canyon is the southern branch of this system. The fauna of these canyons is extremely rich and diverse, and is being intensely studied by the Monterey Bay Aquarium Research Institute and the Moss Landing Marine Laboratories.
Deep-sea trawling in the canyons by the research vessels USNS DE Steiguer (1975) and the R/V Point Sur (1994) (1995) (1996) (1997) (1998) have procured several specimens of two undescribed chitons of the genus Tripoplax Berry, 1919 . Tripoplax calypso spec. nov. and Tripoplax cowani spec. nov. were taken at depths of 650-1044 m on rocks and sponges. The new species are compared to the similar Lepidozona retiporosa (Carpenter, 1864) , Lepidozona scrobiculata (von Middendorff, 1847) and Lepidozona golischi (Berry, 1919) , and Tripoplax abyssicola , and Stenosemus stearnsii (Dall, 1902) , respectively.
Both new species are members of the genus Tripoplax Berry, 1919 , herein elevated to full generic status and characterized by fine tegmental sculpturing, relatively small girdle scales (∼300 µm), and multiple slits in the insertion plates of the intermediate valves, in contrast to the genus Lepidozona Pilsbry, 1892 which has single-slitted intermediate valves and usually coarser (often pustulose or tuberculose) sculpturing. Additionally, all members of Tripoplax are cold northern or deep water inhabitants, distributed in the northern Pacific Ocean between latitudes 36°N (off central California, U.S.A.) and 37°N (northern Honshu, Japan) and 60°N in the Gulf of Alaska and Okhotsk Sea, in cool temperate to sub-arctic and bathy-abyssal waters, restricted to temperatures below about 9°C. Tripoplax reaches its greatest diversity in the Aleutian Islands of Alaska, where seven species are presently known. Members of Lepidozona are distributed nearly worldwide, and they typically inhabit warmer, temperate to tropical waters, at depths of 400 m or less. Most inhabit shallow (1-50 m) subtidal waters. Only four species of Lepidozona are found in the Gulf of Alaska north of 50°N: Lepidozona mertensii (von Middendorff, 1847), Lepidozona willetti (Berry, 1917) , Lepidozona retiporosa, and Lepidozona golischi. The genus is absent in the Aleutian Islands, and only the species Lepidozona multiganosa Sirenko, 1978 Sowerby, 1840 . Realizing that these two taxa were only distantly related, Berry separated the two species because of the rather smooth tegmental sculpturing and relatively small girdle scales (to 315 × 250 µm) possessed by I. trifidus, in contrast with the coarse sculpture and very large (to 600 µm in width), subcarinated girdle scales of I. australis. Ischnoradsia is presently regarded as monotypic subgenus for Ischnochiton australis (Sowerby) by Kaas and Van Belle (1990) . The validity of Trachydermon is somewhat unclear, at the time of its very brief description and subsequent usage by Carpenter; it was an assemblage of several unrelated species, presently placed in three different families, without an original type designation. Kaas and Van Belle (1985) considered it a synonym of Lepidochitona Gray, 1821, but that may be invalid as well, and a re-evaluation of this name, its validity, and position is clearly necessary (see Palmer 1958: 284) . Kaas and Van Belle (1987) used Tripoplax as a subgenus of Lepidozona Pilsbry, 1892 for members of that genus with multiple slits in the insertion plates of the intermediate valves. This combination was followed by Clark (1991 .
In its morphology and biogeography, Tripoplax appears to be a natural assemblage. Molecular studies would be valuable to test this hypothesis and its relationship to Lepidozona.
Acronyms teeth. Color: valves and girdle dull reddish-brown with some white patches.
Description
Holotype (Figs. 2-7) small (13.5 × 8.2 × 2.7 mm), oval, moderately elevated; valves granular, carinated, side slopes convex, tegmentum delicately sculptured. Head valve (Fig. 2 ) semi-circular, posterior margin widely V-shaped, bearing 23 low, faint (nearly obsolete), rounded radial ribs. Intermediate valves (Figs. 3-4 ) oblong, about four times as wide as long; lateral areas with three to five low, faint radial ribs, separated by faint sulci; central areas with about fourteen curved, longitudinal ribs per side, becoming obsolete at the jugum; the ribs (when viewed dorsally) are seen to be made up of faint transverse riblets with numerous raised posterior extensions, which overlap the next rib in the series, as if made up of overlapping drips; jugal areas show only obsolete pitting. Tail valve (Fig. 5 ) relatively large, almost diamond shaped; mucro ante-central, slightly raised; postmucronal slope concave; ante-mucronal area with obsolete pitting; terminal area with about 21 low, faint radial ribs. Articulamentum white, insertion teeth short, blunt; sutural laminae short, round, connected across the jugal sinus by a short, concave jugal plate with slits at edges; slit formula 11/2/13. Girdle narrow, about one fifth as wide as intermediate valve five; clothed dorsally with imbricating, oval, striated scales (Fig. 6 ) to about 200 × 160 µm, and bearing 15-16 rather weak riblets; margin of girdle with minute, pointed spicules to 60 × 18 µm; ventral surface of girdle with radiating rows of minute, rectangular scales to 100 × 15 µm. Radula (Fig. 7) 6.0 mm long, bearing 40 mature rows of teeth; rachidean tooth hourglass shaped, working edge about 50 µm wide; minor lateral teeth wing-shaped, with small, lateral extension near the anterolateral edge; major laterals relatively large, with bidentate denticle cap, the inner cusp about twice as long as outer cusp. Ctenidia holobranchial, adanal about 17 per side. Color: dull reddish-brown with white patches on terminal valves, and jugal areas of some intermediate valves. Paratype (Fig. 1) agrees with holotype in all aspects, but is larger (17.0 mm × 10.0 mm × 3.1 mm), and has 18 ctenidia per side. Belle 1987, and Clark 1991, non L. scabricostata (Carpenter, 1864)] (Fig. 10 ) might also be confused with this species but is generally uniformly pale orange, tan, or white in color; central areas are ribbed, radial areas are rather flat, sometimes with sulci, and bear relatively large, often scattered pustules and differently proportioned girdle scales reaching 130 × 220 µm and bearing 15-16 riblets.
Tripoplax cowani spec. nov. (Figs. 11-14)
Ischnochiton abyssicola Smith and Cowan, 1966 
(in part)

Diagnosis
Medium sized (to 4.5 cm) oval chitons; valves solid, carinated, moderately elevated; terminal and lateral areas with radiating rows of oval pustules; central areas with longitudinal riblets; girdle narrow, less than one sixth the width of intermediate valve five; dorsal surface clothed with small, blunt, smooth, rounded, subtriangular scales, to 300 × 275 µm. Color: white, often stained yellowish or black with deep sea mineral deposits.
Description
Holotype (Fig. 11 ) of medium size (38 × 22.5 × 8 mm), oval, moderately elevated; valves granular, carinated, un- beaked, slopes straight to convex; tegmentum strongly sculptured. Head valve (Fig. 12 ) semi-circular, slope straight; posterior margin widely V-shaped, posterior edge slightly rounded; surface with 52 low, weak radiating ribs, capped with a row of oval pustules, and separated by faint sulci; intermediate valves (Fig. 13 , valve V) oblong, about three times as wide as long, eaves short; lateral areas with six to eight radiating pustulose ribs, like those of the head valve; central areas with about 36 longitudinal riblets (18 per side), becoming obsolete at the jugum; jugum obsoletely pitted. Tail valve (Fig. 14) slightly convex anteriorly, rounded posteriorly, mucro ante-central, post-mucronal slope concave; ante-mucronal area with 32 longitudinal riblets (obsolete at jugum) post-mucronal area with about 43 radiating rows of pustules. Articulamnetum white, insertion teeth short, blunt; sutural laminae short, rounded connected across the moderate jugal sinus by a short, concave jugal plate with slits at edges; slit formula 16/1-3/14. Girdle (Fig. 15) , narrow, about one sixth as wide as valves; dorsal surface covered with crowded, juxtaposed, smooth, blunt, rounded (subtriangular) scales to about 300 × 275 µm; margin of girdle with pointed spicules to about 250 × 20 µm; ventral surface covered with radiating rows of minute, rectangular scales 200 × 25 µm. Radula (Fig. 16) Paratypes agree with the holotype in all aspects, except for variations in the number of radial ribs, and the number of slits in the articulamentum, due to the size and age of the specimens. The number of ribs on the head valves varies from 42-71, those of the lateral areas, from five to nine, and those on the tail valve from 32 to 43, slit formula range is 14-17/2-3/13-15. Paratypes range in size from 26.5 mm (LACM 2883) to ca. 45 mm (CASIZ 001640).
Type material
Holotype, CASIZ 11583, whole animal (curled) in alcohol, radula mounted on SEM stub 
Distribution
Tripoplax cowani has been collected from the Swiftsure Bank, Washington (48°30ЈN) to the type locality, Carmel Bay, California (36°45ЈN) at depths of 432-1044 m.
Habitat
Juveniles have been found on gravel (Smith and Cowan 1966, as Ischnochiton abyssicola) ; adults are found on large rocks and boulders.
Etymology
It is with great pleasure that I name this species after my friend and colleague, Dr. Ian McTaggart Cowan, of Victoria, British Columbia, Canada.
Remarks
The similarities between Tripoplax cowani and Tripoplax abyssicola in form, color, and sculpturing of the valves are remarkable, and explain why the present species has hitherto gone unrecognized. However, despite the similarities in general appearance, the two species may be readily distinguished by:
(1) Body outline, T. cowani is much broader than T.
abyssicola, length 1.7 times width, compared to 2.3 in T. abyssicola. (2) Tegmental sculpturing, in animals of approx. the same size, T. cowani exhibits fewer and coarser radial ribs (or rows of pustules/granules . The range of T. cowani extends from the Swiftsure Bank, off Washington (48°30ЈN) to Carmel Bay, California (36°45ЈN).
Tripoplax cowani might also be confused with Stenosemus stearnsii (Dall, 1902) (Fig. 20) , which is smaller (to 25 mm in length) and similar in general appearance, but has broad, low, somewhat flattened, cobble-stone like sculpture on the radial areas and large, subcylindrical, curved corpuscles to 430 × 160 µm. Stenosemus stearnsii is found from off Clatsop County, Oregon (45°50ЈN) to near San Clemente Island, California (33°N) (Clark 1991) , at depths of 400-700 m.
The additions of Tripoplax cowani and Tripoplax calypso, along with Tripoplax trifida (Carpenter, 1864), Tripo- (Dall, 1902) . (RNC, 1583) . Monterey Sea Canyon, 650 m, scale bar = 10 mm.
